The climate version Eta CCS, prepared from the NCEP Eta forecast model, was integrated 
Introduction
Climate dynamical downcaling (e.g., Dickinson et al. 1989; Giorgi and Bates 1989 ) is a powerfull method used to get small-scale climatological features from large-scale climate fields provided by coupled or atmospheric global models. For the simulation of current climate the regional models are usually integrated for 10-30 years during the period from 1960 to 2000.
The model output fields are evaluated against observations in order to demonstrate ability of the models to capture main features of observed climate. Good ability of the models in reproducing regional circulation features and surface variable patterns does not prove high accuracy of the model projections of future climate. But it is necessary step of models validation.
Multiple regional climate models are used for the climate change scenario experiments. For example, the NARCCAP project (http://www.narccap.ucar.edu) uses 6 regional climate models for regional climate projections over North America. The use of multiple models for the integration over the same domain allows to evaluate level of uncertainties in the simulation of climate, related to different dynamics and physics of regional models. As it was shown in (de Elia et al. 2007 ), this level of uncertainties is higher than the level originated from the model internal variability or freedom of choice among configuration parameters. On the opinion of these authors, an extremely demanding task is to evaluate uncertainty originated from variety in the regional climate model physics.
Till present, only three works about simulations of current climate over South America with regional climate models have been published. Seth et al. (2007) simulated South American climate for the period 1982-2003 using RegCM3 model (Pal et al. 2006) which was forced by the boundary conditions derived from the NCAR reanalysis (Kalnay et al 1996) and from the integrations of European-Hamburg (ECHAM) AGCM (Roeckner et al. 1996) . The large-scale meteorological fields of the regional model driven by the reanalysis boundary conditions and by the global model boundary conditions were compared with the driving model output fields, the reanalysis data, and the Climate Prediction Center Merged Analysis of Precipitation (CMAP) (Xie and Arking 1996) given at the grid of 2.5 degrees. The results of the comparison indicate that the large scale climatological features of the regional and global models are similar. As compared with observations in some regions the regional model can slightly improve the global model performance or even degrade its simulation. Solman et al. (2007) performed regional climate change experiments over southern South America with the regional MM5 model (Grell et al. 1993 ) driven by HadAM3H (Pope et al. 2000) for the period 1980-1990 years. The Climate Research Unit (CRU) dataset given at resolution of 0.5 degrees (New et al. 1999 ) was used for validating monthly precipitation and near surface air temperature. The NCEP reanalysis dataset (Kalney et al. 1996) was used for validating circulation variables. The authors conclude that the model reproduces the main regional patterns and seasonal cycle of surface variables and that the model improves the representation of precipitation daily statistics compared with the global model. Pisnichenko and Tarasova (2007) presented one more regional climate model developed for regional scale climate simulations and projections of future climate over South America. The paper demonstrates first results of our evaluation of the climate version (Eta CCS) developed from the Eta regional forecast model (Black 1994) . The Eta CCS model was integrated over South America for the period from 1960 to 1990 (current climate) and from 2071 to 2100 (future climate) with the boundary conditions of HadAM3P (Pope et al. 2000) . The comparison was made for the current climate between the large-scale fields of geopotencial height, temperature and kinetic energy at various levels of the Eta CCS and HadAM3P outputs. This comparison demonstrates good agreement in the field patterns and absence of trends in time series of these variables. The spectral distributions of the time series calculated with Fast Fourier Trasform Algorithm show that the regional and global models spectras have a high degree of similarity.
This work shows the results of the Eta model evaluation against observations. The shorter period between 1979 and 1985 of current climate simulation with the Eta CCS model driven by HadAM3P is analyzed. The results of the Eta CCS model simulation driven by the Reanalysis boundary conditions are also included in this analysis. The short description of the Eta model, its climate version Eta CCS, and the integration procedure is given in Section 2. Section 3 presents observational data sets used for the model evaluation. Section 4 includes the results of the comparison between the output fields of the Eta CCS model, reanalysis, and observational data. Section 4 gives summary of the results and the conclusions.
Description of the Eta model and its integration procedure.
The works of Mesinger et al. (1988 ), Janjic (1994 , and Black (1994) present detailed description of the NCEP Eta regional forecast model in which the planetary boundary layer processes are described by the Mellor-Yamada level 2.5 model (Mellor and Yamada 1974) . The convective precipitation scheme is of Betts and Miller (1986) modified by Janjic(1994). Additional convective scheme of Kain and Fritsch (1993) was implemented at the Science Operations Officer/Science and Training Resource Center (SOO/STRC)(http://strc.comet.ucar). The shortwave and longwave radiation schemes use the parameterizations of Lacis and Hansen (1974) and Fels and Schwartzkopf (1975) , respectively. The land-surface scheme is of Chen et al. (1997) . The grid-scale cloud cover fraction is parameterized as a function of relative humidity and cloud water (ice) mixing ratio (Xu and Randall 1996; Hong et al. 1998) . Convective cloud cover fraction is parameterized as a function of precipitation rate (Slingo 1987) .
We made multiple changes and corrections in the workstation (WS) Eta modeling package (version of 2003) developed at SOO/STRC(http://strc.comet.ucar) during the preparation of the climate version Eta CCS. These modifications include restart program, SST and SICE data updating day integrated output etc. The full description of these modifications is given in (Pisnichenko and Tarasova, 2007) . The new shortwave radiation scheme(CLIRAD-SW-M) of Chou and Suarez (1999) and Tarasova and Fomin (2000) and longwave radiation scheme of Chou et al.(2001) were implemented in the Eta CCS model as options.
In the first experiment (Had -Eta CCS), the Eta CCS model was forced at its lateral and bottom boundary by the output of HadAM3P atmospheric global model. The HadAM3P used SST, SICE (sea ice) and greenhouse gases and aerosol concentration as external driving from the coupling global model HadCM3. In the second experiment (R2 -Eta CCS), the Eta CCS model was driven by the boundary conditions derived fr om the NCEP-DOE AMIP-II reanalysis (R2) dataset (Kanamitsu et al. 2002) . The Eta CCS model received lateral boundary conditions every 6 hours and SST and SICE data every 15 days and then interpolated them at each time step. The climate mean values of soil moisture and soil temperature were used as initial conditions. The first year of the integration was considered as spin-up period related to the stabilization of soil variables and was not used in the analysis.
The area of integration was centered at 58.5
• W longitude and 22.0 • S latitude and covers the territory of South American continent with adjacent oceans (55
The model was integrated on the 211×115 horizontal grid with grid spacing of 37 km.
The 38 eta vertical coordinate layers were used. For the modern climate integration the BettsMiller cumulus convection parametrization scheme and the ETA model original shortwave and longwave radiation schemes were chosen.
The observational data used for the Eta model validation
The data of Climatic Research Unit (CRU) of the University of East Anglia is used for the evaluation of precipitation and surface temperature simulated by both regional and global models. The CRU datasets were created from the station data interpolated as a function of latitude, longitude and elevation. In this work, the CRU CL 2.0 monthly mean dataset of Mitchell et al. (2003) given at the horizontal resolution of 0.5 degrees for the period from 1901 to 2000 is used.
The R2 reanalysis data set (Kanamitsu et al. 2002) is used for the comparison with the model-simulated fields of temperature, geopotential height, and kinetic energy at the model levels. This dataset is given at the resolution of 2.5 degrees for the period from 1979 through the previous year. This quasi-observational dataset is based on the observational data obtained from various data sources, checked, and then assimilated by a data assimilation system. In the data-sparse areas (for example, in the tropics) the reanalysis data set is more model-dependent.
The GPCP precipitation data set based on the combination of satellite estimates and gauge observations are used for the evaluation of the Eta CCS and HadAMP3 model-generated precipitation. Its temporal coverage is from 1979 through present, while the spatial coverage is 2.5-degree global grid. The monthly mean (Version 2) and 5-day intervals (Pentad) products Xie et al. 2003) are selected for the model validation. The difference in precipitation amount between the models and observational data sets is related to the difference in precipitation frequency or in precipitation event intencity. The pre-cipitation frequency is defined as number of wet days per month or per season. The wet day is defined in the CRU data set as a day with a daily precipitation amount larger than 0.1 mm. the HadAM3P model shows temperature maximum of 27 C in the north-east part of the con-tinent which is not seen in the CRU data set. The same maximum is captured by the (HadEta CCS) model running that is probably related to the impact of the global model boundary conditions.
The Eta model evaluation against observations a. Summer (DJF) and winter (JJA) mean precipitation and temperature patterns simulated by (Had -Eta CCS) and (R2 -Eta CCS) as compared with the CRU and GPCP data sets

b. Annual cycle of precipitation for the selected regions and its interannual variations simulated by (Had -Eta CCS), (R2 -Eta CCS) and HadAM3P as compared with the GPCP and CRU data
We examined area averaged precipitation annual cycle over the following regions: Amazon regions and all models reproduce its shape. In the PA region the magnitude of precipitation is underestimated by all models in the summer months.
Figs. 9 and 10 show precipitation anomaly averaged over the same regions (Fig. 7) for summer (DJF) and winter (JJA) seasons, respectively. The precipitation anomalies for each year from 1980 to 1983 were calculated as a difference between the season mean precipitation for each year and that averaged over 4 years. In the Pantanal region in summer all models have most difficulties in simulating interannual variation of season mean precipitation. Note, that both observational data sets also have largest differences over this region. The best agreement between the model-simulated and observed precipitation anomalies is seen over the AM and SB regions in summer and over the AM, NE, SB and PA regions in winter.
Conclusions
The output fields of precipitation, precipitation frequency, and near surface air temperature 
